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(54) THIN FILM TRANSISTOR AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a number of fine and a> 
accurate thin film transistors of an LDD structure on a substrate 
to be used for a liquid crystal display device, etc. 
SOLUTION: A gate electrode is used as a mask during implantation 
of impurities. Implantation of impurities is carried out in two v* 
implantations. In first and second implantations, the size of a gate 
electrode is changed in accordance with LDD length. Metal 
oxidation and dry etching are employed as a means for changing ^ 
the size of a gate electrode to be used as a mask during 
implantation of impurities. Photoresist is improved for performing 
dry etching for a gate electrode accurately. 
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im&m i ] u>*x h ttmm l xv- b mmmi&m^ 

x-y^-y^fc J; 0 Uv^X KOft ^l^faMiM^:^ 
^«ffi£Bffi£^SMSEl'>'"X hx>y?>^Xf7^ 
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0B<D^i35$fc|jiAX-f -y -fh Itm LTv^ c fc*«rtS t 

-/v-^w-r^wcfrax-rs u->"x hiSfij®*Dxx-r 
7—'*—&mc)m3:zt\rcUi/x h^-vx^icy- bw 

* t) t(g(Dy- hs^^jis-a-T, y- hmn© 

So u~>*x h ^tx t icmftLfc?- b mm<D^& 
ffi®tft®3z l TjBfigs n^y- h mm*-? x ^ ic^Si* 

SKfgjigT'^^^ffiA'r 2 ima<D^Mf!3t£AX 
f7yi:%fiLT^C^Ii:t5 L D DtgjgcQfll 
^h^y^X^CSiiS/jffio 

[ft^S 3 ] SuiE b^x hiSdiJffiJinxxx -y y«> 

y-h«n^ffl^SM±Tv^-Mk$nrcu> ; x h 
mommb^yisxz commute* 

CIS*S4] H«fgbi'*XhMi]aijiPXXx-yyii, 

y- h m®Bf&m v&mmi. t - y<t lt ««s n 
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[ig#JS 5 ] Buffi b~>*X h SWffiinXX^- -y 

y- h®ffi^fiEffl^sK±fc^flr*nfcu>?x h©yy 

</ vSST-fr ? {grS^'J ^-+>if/hXf -y LT^ 
t^#®fc-r?.ii*3S2lcfB®<OL D D^jicDiSM 
h5>^X^(Dgjjfi^f}*o 

mmm e ] Mie u^x h mmtnxx v- ? y«\ 

7* hvy57-f fcTy-h«tBg«ffl^JRKO^#- 
-Wteftomc. U^X Mc**LTBft&jS«:-f & L 

tttmt-rzmjm 5 tia«© l d Decani h ^ > 

v'X^OSii^iio 

CIM»K 7 ] flute U~>*X h SSffiiJSADXX^ -y 7(4, 
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at t^^t-ra^^ i Kia«©L d d^osm 
^y^x^cosai/m, 

fiutafssy y vy/hxr- v -ficmz-Tmic. 
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[i*ai4] HufBffliz:bv ; xh¥^fl:X'x-y^c5«£ 
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[»#SI15J HuieSEl£Uy*Xhx-y^>^X^-yy 

L ^ c t £ sS X h ^- <7 jgft «fc *) 3S</ 

SoSfi**^t, *©±««ffi#iisai&£-e-rx uyx 

D D*git©itIS b 5VS>X*<D«a£i*. 
mxm\61 fjfaitiEU^Xhx-y^y^X'r-yT 0 

US>Xb*, 02 , **/><D'P< fc 1 ^-g-ty^XT'OT 
■yi/vyic J; D'X ty- hmS^+^;U73l6lMfflJSSSP 
<D 1^->*X h SffiST -y -»^Xf7 :/T*fcS C 

mmm \ i ] b->*x h*«jfl try- bntm&m 
&mm& *) soy- b««*»isf *<E©y- vmm 
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SS300-50 Onrnffl^IIA^ftSy- KBS^ 
flPSMySfilKgSO. 0 7 5-0. 5/im(Dy-hmiS 

mmRfcm&mz y -y t^-v wtsfammmtc 
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m^m 3 9 ] aiJiBSJiSM^xy -y 
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fc%^fc-rSW*«3 7gL<tt»*B3 8CEtO 
L D D ^5g©tt^ b 5 V ->*X * ©Sai?j S„ 

1 5-5 om^%(OMo £W<D-er&*Ml£-?2,y~ hW. 

^37SL< t±|g*JS 3 8 tcfi2«© L D D M3fi(09H h 
so 7>>>X<?<DWM?ii£ 0 
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IJ300~500 n mcDi&jSllfr Sft-Sy- h®S£ 
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visas' y 3 >^Mt«fiM^isxf -y 
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7. mxm3 8, is n*H4 2, a* 
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^V^X^KOSJg^o 

CH»*B4 8] iELDDWfiOWBth^l'^X*© 
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mim 49] ±ib l d Dmmvm m h^y^^o 

&mg,f 'J ^ >«rS^-T 5^#<*«*4S^X^ -y y«rw 
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Iffimm 5 0] ±IB L D D«iS©»K h 5 V v'X^W 

50 gm&y y a >«rS^-T 5*S*»S)§^X^ -y 

L.TV>Silfc«:^fc-rS|S^4 OtcfBK^LDDS 
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mmm5 1 ] ±ibl d D«iio»^h5>^x^o 
^*s B e B -> y n >*3bs-t s^aMttjsaexf" -y 

LTV*Cfc*«f«fc-r*a»*B4 3 let BStCD LDDS 
C»«515 2] ±m*7*-y hS©»IF7»"X^ 
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[0 0 0 2] 
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t»h7>^X^ (Thin Film Trans 
i s t o r : TFT £#5*f"S) «:i^:7^f^7vh 

(JKT, J^IU^LTr-e;l/77Xi/Un>i:f2-r) TF 

[0 0 0 3] LfrL*W6, KftHI&^rtiKffctelRLT 
fflV^M^'J^U 3>ST F Tti, 7W77XST 
FT^MO SfflWWIftRh^V^X^^JtKLTOF F 

>ST F T^}lffiLfcl|g»j[Hlg§rt^^ B s B ^^gO 

-MtbT, TFT<0V-X®ia*/£:«HU^y®«O 
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So 4 (Hi. U-^y-hWPfeD, f<Oi±£^4 
5£4 6GQg|55KJ:, f^^;WWl^ttSl^^ 
y-HSr*$*o 2 4 5^2 4 6^ ^fe^'JH^ 
¥«»JB<Dffi2AS7ffi«MH« GMT, LDD«*fcfcfB 
*T) T&So 2 5ii, WC<V— X«« (n+Jl) T*fe 
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&S Q 6 it. FW>M«* 0 7 a, JBMtBttn? 
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fc&T F T<Dy— XflWKSfctt KU^V^«cO^< 
fe-StcRSLT, «/J^fi«*^>fi*a« (LDD : 
Lighrly DopedDrain) £rKtf S C £ 

[0 0 14] 

[0015] i) *aa^«ow»«B{i:**3H'r«ft 

46 fc ttHR h 5 > y X * £t»BI £ b T»?Sffi**»i& S 
£CST\ ffiS*^»BOSS!iifciS»fflv^ 

SnfcH^h^V-yx^O^-^^l/ffifcJtbT 1 0-2 

n*^<s?gi4i:<^^^s^s^fes^ cn&ffi 
jo [ooi 6] 2) ^yy-hmakiaaw^wftawKfc 



13 

[0 0 17] 3) F TOi5«rffi«A^*<*0, 

[ooi8] 4) »7y-hw©»rtfciKL'rtt. y 
tfjewi:*a. fifoT, TFTiBB^O'fextfwtfca 

[0 0 19] Sfc, igSf LfeLDD«5i©»«h^^ 

[0020] Scfc* |p|i;<> j£i>*;Sn5TJS-&ws<* 
1/^-5 Mil &&& 0 

T F TOV-X»«&tf H WyBijlcBSiLfcfi 
mW^Wfamm (LDD:Lighrly Doped 
Drain)^ bWMlCtt LT SBS^^C, 

[0 0 2 4] gtc£fc, LDDSs bSJCPB6 
[0 0 2 5] 



(8) W2 0 01- 1 6 8 3 4 6 

[0 0 2 6] £<D'&. C(0J&Vi<D7*hl'iSXh%'P< 

tft^ /UTS' ft (SIbj'nt ? > y^sity-h as© ^ 

^FWftWK (LDDlLighrly DopedDr 
a i n) ^aBfi-&Wfcfft>a6rS»STJg«-r«o 

[0027] S2o56W8ftcfci/>Ttt, 

[0 0 2 8] |g 1 ©SSESfcD 1 tDH^tC^V^Ttis 
Xh (7tbl/^Xh) *«ffllt7*hvy77>ffc 

h u znrc&w- h mm 

[0029] tx±offi> cn^^sfc^fefioT 
50 n§oii®tfe^o s/fc. »2Bao^«»oaxo 
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v-xti^ f w > w«<b $ n £ CD fe #JtS 

[0 0 3 0] $fc> I <DISEfc:*3^Tti:. (S^ (— iS 

<d) y- h«a*^ricsnfc^fe«v^is i ®e<dis 

»iiHiao*jBJS(D^tt%oaxa. y-F««± 
lt> aK»<oi/^xFttto-f*^i»*«tift*^ y- 

*iaW«^H^ailL^»»i[TO***»te: LDD 

[oo3i] sfeflsoawfc^t^rtt, y-F««BBrii 
fcy- f a«±-ei^ t; < stark l fc i^x f 

v^So BP"&* U^XF^JRiBUBLrcD, IbSififgOSS 

[0 0 3 2] Sft, U^XFOHfkOteAO^XF^— 
v>3 0 cWcitK U^XF±»tt«aibooHft:-r* 

[0033] sfe, ni;<«HW«Mffi < r«#. i^>*x 

F»±T2JBi:-rSo TJBOU^XF»»tt*X 
F^~*fflfttf±JHOU^XF»»J:0fcW^ o COT 
T\ TJHOU^XFWflJcaLfciWeBJ'Ifi, 
*XF^-^«r?T*9c ^OlBSL WU^h^l 

aaas-e^xF^-^^nsrc^ foTioy-h 
©s*^*r « k is l T6Dfee?*a6 m&mc a £ n 
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9<s^iart?**rci&. aaKHt-r*,, ±T2 

#«k&£ 0 c<Drc&, TvisywcmLT&i'isxhm 
jp«^»^jB»^6L/^xF^^te»*«nafc^ 

y- F««^+*;l/*iajWIB»3!«fete, LfrfcflKnfcB 

[0 0 3 4] g/c, a»t5feiot©l/^XbO 
FBBOBM. ^fcttf&LTBUifkSftSB* Ttfctf 

[0035] u^xF^y-FSSjg^^y 

-FWK)fflBi:««lc»BLT««r*IK, Bj«*4> 

[0036] ^/t. y-FSffi%jKjs!c-r«rca6ffiffl-r5 

07* F) L/^XF^B3te-rsiSffli/>S7*Fvx^tt 

fc^^-y-ea&tK ctKri^ir 07* h) u^x 
H»r<0»*feiPtooT, Ttt#9fcBifc«ft»<a*. 

[0037] *ft. -«ag«*nfc («<o) y-F«« 

50 ±T?y- F««OE«»«fc:ap&LTaUltfkLT««S 
nfcU^X F Ffc:J»*A0AT»HS-&, «®5g*y 

[0 0 3 8] ^fcC^fg, 1 2 0°C— 2 

[0 0 3 9] ^/c. ^y-MIMxf7^1 B5 

ftu^xhx-y^vyx^yyic^jior, <goy— f 
m^tcffliL^n/c-w^b^xF^^x h^-^®fi 

40 xF±±ffiflfl«e*35:rci6iKis-rs^ {gcoy-hss 

[0 0 4 0] ^fc. Ui/*Xhfc8fEt*«:fk^SlS^^S 
fy^lt^So cntCcfcD. U^XFfi/SlEffiSl 

50 i>T«. U^XF^^^b^Wfflffi^TiE^OOffl 
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®ff~D<o c<om^ats S^vx^^, fir 
wwmmtfmxBw^-yitzftrc u^x h&&'> 

[0 0 4 1 ] £fc I <D5£WlCt5^T^ ffljxft^n-iS 

[0 0 4 2] icfc, 1 crHc&^Tteu y— hmffiT^O 

BiEWffifcfc^T* ffioy-hSffi^vx^LT^fcfi 
W*&Att, y— h€@^)^^^;WfRiMtJ^^Hc^ 

WStf, c: of a t L t^f l d Dl«ao h 7 y 

>?x 9 <DBiftfim<omi t n uiswrtso^fy y^s 

[0 0 4 3] SfclOJ^fclfc^TBu #hAY-hS 
*EWfc*fTttlr\ y-h««OK±8S©*JW*/BOtt 

[0 0 4 4] lOfgWlufcl^Tfc^ 5fctf>?893#£ 

®S^X^^¥#t*^OlS±^S^/-cOtc*fLT. 

[0 0 4 5] 1 Ofg^tC&^Tte, ^£T*<Dfg^ 

[0 0 4 6] Sfc 1 OSSHfclfc^TfcJ:. ^S"e<D56W<0 

sih7^x^ ^sffl l ft mskWr&m tLx^z> 0 

[0 0 4 7] ^/cl OfWHEfc^Ttt* » 1 4)»W»<Z> 

[0 0 4 8] £fc ICO^tCfe^T^. fg 1 <D»W»<0 50 



«P*3 2001-168346 
h 5 > >*X * £ LT^IaJI > »J n L T 

[0 0 4 9] ^ 2 <Of£W8£<D 1 oaWfcteV^Ttt, LD 

«jg<^^^/ta6 2®^^tTi$A-r^rc^T^<. LD 

#S«r^^TS2|sia«o»«*oaA«:fT*oTV^o 

L D Dmti$.(0&-$&mc hvV^X^OlffittSgffi^ 

[0 0 5 0] ttftRti. S*SOiB^S±l8rcS6 

0 0 °CJXTs L < li 4 0 0 °C~ 5 0 0 - Ctflfc* J Mc 

[0 0 5 1] £/c, Y— httfftt:. Mo (€U7f» 

1 5-5 0lf%, »^U<ti f 5-3 5ISKP%* £ K> 
#g;L<&3 3-3 7|R^%<DW (^y^Xf» 
d& (&JRHft:^«k H»»0«fc:, x/^?'Jy^f 
t<: J; 9 M o £ w<0@ < H/haWsfe^JBSr D jfcttJgfc 

■h b l fey- h rajr <fc « Stc «s t a 

[0 0 5 2] Sfc, y-h«BB»« 

coifed wkT-&z\z&frfrt>birm&&<L 
[0053] sfeioaBBtfe^Ttt, y-hnmom 

CD h^>i/X^ k LTV^<D«JfeoaO)b^^rffi<0^ 

Xf 7 LTl/^tD^a^So C<DfcZb, 

[0 0 5 4] ^/-cl^CfcC^tii, LDD«ag<Z>SJK 
h^V^X^OSigtlRLT, WiSA^VX^i: 
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[0 0 5 5] ^ l <D^tc:fc^Tte. y-h^^r 

±?jfafr£>{snf£?\ mxit i. 5-2. s^es^Ji 
[oo5 6] i^sts, y-h««K±»*^oa5«« 

[0 0 5 7] Sfc l ©KBBlC^Ttt, *+*4>#GUI 

©«w tmv<?-b mmmftwwLmc £ o , ^m® 

[0 0 5 8] Sfc 1 O^JC*5V>Tte, hS£> 

[0 0 5 9] Sfz. ^«*0«a^!»a»*fe#«bT 
[0 0 6 0] £fc, ^OI^WIC^T^ ffl2<Df§ 

[00 6 1] 

[0062] (mi <Dmm<D&M) *&m<o»mui+ * 
[0063] 02^i^3ti. *mM<Dj&m<ommb5> 

So 

[00 6 4] Jfrj\ H 2 teia^^TBlWr*o 50 
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[0 0 6 5] (1) ±ffilCJ*y-7 7—mt UTS i 0 
2 K *W?n^:^7^Sfi 1 iffit^Xve V D 
tt*Sl^*±WEC V Dj£lc<J: D 5 0 0- 1 000 A<DJ? 
$^7^;U^yX^Unv®2^iia^-y:So ft 

Sfc46 4 0 O^T'BttTk^fT^o 
[0 0 6 6] (2) »S3 0 8nmto*^U-1f 

[0 0 6 7] (3) *hyy^7-f-teJ;D#y$/ 
[0 0 6 8] (4) #vxgfii±fc:, #U5/y n> 

ji 2 i^iaj;^at, y-ne»Kka:si»**M 

OOOAOS i 02 (— ffifti/U^V) »3«:7griiU 
EWOltAU Mo, TafO^e^^y-h 

[0069] (5) r—bWgB&mm&mm4 8±ic 

[0 0 7 0] (6) 7-bmm*&f&t&tcl6^ 7* 
[0 0 7 1] ^3lC^S 0 

[0 0 7 2] (7) 7* H/^hOIfift, SftL 
bVX^«lC^o/c7t hl/^Xb 8 1 m^^LT 

f-bwmA^mm-^o 

[0 0 7 3] (8) ^^tl/c{g^y-hS®4^L 
Tm&#llC*CD\&±<D7 * b UiSTs b*^Xl?t IT, 

y >**>*m^rc^*>b~x>7mzTm 1 ©go 

±&&tt) »TKfflt5LDDa«i:ft*o £/c, 

h«aoiTF»oH±£fe»cffiH , r**u ->y n> 

0, v-xlWk F W>W*»*t*ci:i:ft*. 
[0 0 7 4] (9) x^^->y, WJ^ltf02 
tCcfcS7^^>ytc<fc^^^ hl/^Xh«:fe*flTT 
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te. ?- V Sffiffltf 2 \i mOi§^. AR. 0 . 2 - 0 . 

[0 0 7 5] (10) ±^£Offift£^ffl2-£TO 
X y ^ yy tc «*: 0 7 * b U>?X b <fc t) * -V fp]M©] 

ic£oy-b»s#^j5gstt*#. gfccoy-bss 

[0 0 7 6] fits CORE, ftAtlJKteSfcO&AJ: 0 

JR. «^ft«T?fiii«a)^l«1WH« (n-Jf) 2 4 5. 
2 4 6, -T&to* L D D««)W&££tt*o 
[0 0 7 7] (11) 7* bb^Xb£|3££L/cO 

i:v-7,Ii> K Wv^ffi^JsKffiozn:/*^ b*— ;l/ 

WPU AU Mo. Taf^lMX^7^ST 
KWyM6*MtSo #^T% S i N^OffigJgi 

[0078] (^2cdhssco^s) *nm<D&m&. u 
oy- b««±ou^x b&fcmmmiz t? foRE^ 
*/ift»fca»j;3u:aE«^^ cn^jffiL-osoy 

[OO79]04i:i5(c, 44QK^SOffiRh9> 

[0080] (i) 9c<ommcommtmm\^ #5x 

fc*U5/Un>«2 1*J&£U MtCCO^/££n/"c# 

-hllt^AU Mo, TaS(0^1l4 8^M 

[0 0 8 1] (2) MAtf, T»» 1 5 OVtlSl^ 
Xb^—*iSBTBffc^&7;* bU2/Xb8 3«\ ±S 

& i 2 o'c^fii/^xh^— ^iafir-Hft-rs^* bu 

[0082] o) r-bnm*&tit?zrc*b<D7* 
b^x*9*ffl^rB3tu ±T2i®7*bu^b 
18 3, 8 4<07* bov^y^—^mmcnoo 

[0 0 8 3] (4) ±T2H07*M/^hO«» 
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U>?Xb«^cDJBtt«:««FLrcttffiTHftr«*^ ±JS 
07* b Uv'X b 8 4 tt 1 2 O^Ofttl^iSfiTBftrS 

iRffitc «fc -3 T^OWHtcTffitf 0 <D«f4*^o-r-^- 

ft*^i:*o ccDtctb, c<o±m<oy* bi^xbs 4 

[0 0 8 4] (5) ±TO:7* hl/^Xhim^ 
fcLT&SJS4 8<DXy^>yftfroT, {soy-bn 

(cj:ortf^o £A«KfiiR<-r3o cntj; 

0, Soy- hli 4 (?)ETO* U ^> U n >iic^, 5p 

®«2 St bl"Om&2 6CC&£ 0 
[0 0 8 5] i^5fc:|££o 
[0 0 8 6] (6) MxJ£0 2 ^7ytL«l:$r»r> 

*7 * b Uv'X bJ»*«£Wfc:7 •yv'^LT l^X b £ 

20 *iMiSr»9ic«ii?^ wy-M^4(7)^^i/ 

^fBlSffliJOfflgpaffi^Sm^^^o COlSOffiO 
hVfittffiOBtttttt. y~ h*&«tf 2 ji mCOif 
£•0. 2 — 0. 5 /im£&3 e fc?lcr£ 0 
[0 0 8 7] (7) xy^:/yfCj;!)±T2JfO;7* 

S&4 1 h&3 0 
[0 0 8 8] (8) COy— b*IS4 l^X^tcU 

50 &c J; D % 2 D @ 0^5»0&A£:f7 5 0 

[0 0 8 9] ^:*3, ^At§irai[llgj;0 

U3>i2 4 5, 246 lammmr^m^mi^^ 

n^>o uO/c46, #Ui/U3>Ji4tcfe*tsy— b«ft 

>^**nfea^a«Tfi«*o5RK«i«H« (n- 
■) A^tfsn*, fi£oT, y-Mi4^ETOW 
**±<aA*nav^^*;i««2 4fc, ^-0290 

40 «ttfi^*fi!ftSa« (n-JB) 2 4 5. 2 4 6 ilMtC^O 
MfflJOV-X«B«2 5h FW>W2 6^dc^nrc 

[0 0 9 0] (9) 7th^«JLm y 
-b«tt*«5<k5fc«MlftW« (S i Ox «) 7^JB 

[0 0 9 1] ^^T*. BHWHWi:y-M6llll3tey 
50 SSffl<D3>^^ h*-;WS8?n§o cos, 
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II 8 8 LTil h 7 y i^X^^t § 0 

[0092] (m3<D^M<o&m) *mt&<oBmi±. l 
d d m&Brfm f- e > yco ^ tc&ffi-r & b « 
S^y^y^cD/c #>07* bu^xbte i/g-e&9> 

[0 0 9 4] (1) 7^^SS^S^|5]«iC^XS 
P)^:§^8l4 8^Mt§c M^<D±ic, #z/m<D 

s^x b <d y v ? rss <£ o fsv >i&e t? :/ u ^ ftff 

7 0-8 0°CT*&£ft\ ^ftcfc^ 10~2 5°C@jg{6^ 
[0 0 9 5] (2) y-h«B«gtff *fc»©:7* 

[0 0 9 6] (3) £<DPg±»0S*k:£^ 7* b 

7 * b L^X K0#W3tt»O«lffiK: 
^tDJSSSiofc?* bl^> w Xb8 1 OcoWJffilcfi: 

[0 0 9 7] (4) 7*M/^^VX^^U, 
^"T^o C<&ffi<Dy-bBffi£^X*fcLT, 

u >«<*y*:m^Tm i @a<05ptt«©iiX3fe>f * > f 

^^*;l/^[Sj(7)Wfll<DV-x^«a5i: FWXWW 

[0 0 9 8] (5) 02 . 03 iCcfc^T^^^y^ 
x^V^'fcJc'K 7* bb^Xb8 2 OSr^Wfc* 

*sffi©±saB€:Bffl<*-e5o a*3cois<oy-baffi© 

[009 9] (6) b I'V'X b 8 2 0 <fc OBttJL 

6o MtC Ccoy-bmS4 1%. ^LTj«SBIc«Mtc 
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^(0±gPcDUv r X b££>AP*.T. 7X^(Cg2|Hli©^ 
[0 10 0] COR, ^ftKiSn IslBfclSMSIfci-f*:/ 

^lisig^DfgiasTtf^o 

[oioi] ctuc£*i. 5fc<a|gfi6<Djg!B£igt;< L d 
d mm<o# y ^> y n >tfMsns c^^ 0 

[0 10 2] L*^a, Jfc©»B©»Bfcm«©¥JBT 
/0 [0 10 3] (S4<DH]ffl<0JB!») *Hfifi<OJBffi«, Pt 

tcflast), B^rts^^/fgjo^^bb^xb^ffl 

[0 10 4] *^SSOJgffiC0«Mb^>^X^ 
[0 10 5] (1) SK B2&CfB30|feMO»B 

Hes«K3i:A 1, Mo. TaVO&R 
■ 4 8*Mt5o Lfr&ft, 9c(Dm3<D$m(OJ&f&t. 
BftO, *3ffffl«7*bU^Xb8 0*51«O)l» (1 
-2 /Am) £9/S#> CM*-tf3-6jim) fc^U S 
^ C O^fl? L fc 7 * b 1^ i^X b OMfeCD 7 V ^- ^ ^rff 

[0106] (2) y-bBW&j&s-rsfca, 
;^-><?)7t hvx^ 9 o^ffl^ts^u 

30 U<7 7>&WLt<D*tfm<D7* hlsi?7sh<Dmffi£7* b 
VX^or e 1PlHL^rj£< LT7t bUv ? Xb±c0^^r 

■r^u B^Ba^^^s^^tc-rso co*sa. c 

(07^ bUv ? Xb^W7t"r(i^<7^ F*?X*HP^ 

^—Vcfc^jE^ofeteffiT'B^^n^o ft^cot^ 

[0 10 7] (3) 7*M/^Xh$I»U^h 
*BBP^^-^*fc&JK^oft«||TB«*n^:fc». 9 

[0 108] (4) 7th^Xh8 10^7X^^ 
ltill4 8CDX^>^HfV\ {g^y-b«S4 

[0 10 9] (5) L(Oi^~hll4^X^i: 

lt. u>^^>r-i'^>F-tf>yffi(CcfctJ^i(5i@ 
(o^w^o^mx^n^o corns ismmmxt-Zo c 

50 it, *mtlifi£<&XZtvr, C<D-^ *<0^*;V 
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[0 110] (6) &l^£02 **Vz/lcj:&Tyi/ 

[0 111] fitT* *©«SO»»fcH«lteLTWIIh 
[0 112] C»5<DIS»D»88) #Hfi6<Df£fl€» ft 

[0 1 13] H8tc, a»tt©»ttC0W«lh7>^X* 

[0114] en 9t<D&nm<o&m£mmic, is? 

«H3y-httW*3. AU Mo, TaSO^H4 
Ifov^ * d U vXJBfltftffl ^n^>^;bh^n-§!J 

[0115] c:<dtt\ y-h«ffi^ric-rsfca6<07 

[0 116] (2) i8llfflU^Xh07*hyy^7 
[0 117] (3) 1 2 0 — 2 0 OTlTigBlSUv^ 

sfci6#xb^— **2 o 0-2 5 o-coffigretf 5o 
[0118] (4) SBi^xh^vx^^ir^ 

[0 119] (5) C<£ME<oy— M14^7X^^ 
[0 12 0] (6) Jfe<0*jtSS<0»«fcWi:<. »U 

t), SBSl/^ h* W©*W(Pilcf Jl:7 

[0121] j^Ts 9c<D&nm(omMtmm. mi&b? 
[0122] %$s*mM<D&m<D%mmtLz, &<dy 
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[0 12 3] (»6<DSItt<0»fiR) # 
[0 12 4] 09 tc. *HjSB^ffi<0»IKh5>^X^ 

[0 12 5] (1) C<oy-h««4±k:Bt5ift:Ufc 
U^X h 8 1 Offi5«ffiT% h^&ffi 
/o SSBfffiOWiBKiiS-ro 

[0 12 6] (2) U^Xh(D±8P8 4 Oti^T'lRtB 

[0 127] (3) lsi?Xh<D?-**;)s73fomffi&Y 

[0128] **si<o««oa»4:Lr, y-h 
[0129] o&Konwomgd *mm<D&m&. {g 

^*;I/*lRiiB«fc:ffl»*««-rsc ^kiBB-TSo 
[0 130] H10K:, ^HfiS^JB^OSKh^V^X 

[0 13 1] (1) l/^7h8 lOFU-Y >«±»* 
02 iglXtiOs KiflBU *OKW>«l±»flBBBt*l 
TSfli^XAWSL, t-rct.**) Visit* 

[0 13 2] (2) #CtC, V-X«±«*02 gL< 

[0133] (3) Ctlt*^ l/^XMif-V^V 

40 [0 13 4] *HfificOJBfgTfi, — VftSft 

[0 13 5] 8 OHfifiOJBffi) *nffi<D&Mlt, fg 

[01361H1 it, *nm<D&m<of&mb7>i/* 
[0137] (D-(3) 9c(om2(Dmm<DBmt 
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ceo, #«J^«j3>JH*Wa*ay-hlft«ll*l^A 

1, Mo, Ta*OftJWH**J«"r*o 

[0 13 8] Zmk, **c£*Bfc:»tfW« 

& usi/^iaaTHfk-rs^* hu^xh^TSic. - 

[0 13 9] (4) ±T2i07*M/^h(Dl» 
ErfT^fcflL T1^7^- hb^X htfBftTS l 5 or 
«Xh^^ff% L^fA H4<£> (4) ^IBJi; 

< * h u>?x h 8 3 4 izzcD&vi&umisrcvm 

Tmit~?Zt)\ ±M(Oy* Y Isz/Ts h 8 4 4 &Anj!ftiRf8 

5c 

[0 14 0] (5) ±T2i^7tM/^h^X 

[0 14 1] (6) PWi02 fc*yy|C<l:S77^ 
>^X7f>^C<fc*3±T^7t h l^X 

Wfc t *y y 7 l r i±<g<o h 40^* 

[0 14 2] (7) ±"F©7^hL/^h<tt)ifflL 
TzfoW- Ml4Wt ^;l/^fp](^SSP^x *y 

U U 3 2 4 0 ^ft^;«^^>Ittl 

[0143] ate. *:7-t^y bmT'&zrctb, hs<o 

(8) lc^t"J:dftJB2HBO^iaiiaxyn-b^«ft 
[0144] (9) ±r?<oy* hi^^xb^^bfc 

h 4 5 £ 5 £ JBnt&ISN (S iO 

mx**y*>v bm<DT f Ttf^ssnso 
[0145] *siffliojBj»tt, 9c<Dmz(omm<D 

%imJ5&*7Klstct><DT*$>2>t>\ (BOSK S3> SI 4 

(S9<0*fiSOJgffi) *H]SBOJgffitt. ^hi,y-hS! 

[0 1 4 6] H 1 2k:*Hj6fiO?Bffi03RhAy— M!h 
^i/^X^OSifi^ffifc^To tTF, *MoTC« 

[0 14 7] (1) fi«±lCTa> Mo> WSS^ii 



(15) «rBB2 001-168346 

*n6©-&&fr5&sy-h«ffi4. y-MB»K3, 

±«fcT i^A i3d^ftS^>H(iaA«f<ovx^Bi8ffl 
7* hUe/XbJf 8%JB/£^& 0 CCOS 

LT7t h l^X hH£8ft-f 5o 
[0 14 8] (2) y-h««fc*»SLT><*-:y{t 

^n/cu^x h 8 1 SMtSo 

[0 14 9] (3) C©U^Xh*VX*fcLT&JR 
X*9 6^/£f £o 

[0 15 0] (4) S«©3! C±) H*D=f»Hfc*a 

[0 15 1] (5) U^Xh±»«|»lRIB«*, ** 

*;l/»ia«ffifc:«i»*o*t«o 
[0152] (6) 77S/>^ 

[0 15 3] (7) LDD8S«^dcffl^JBvX^9 7 

20 [0154] (8) ^»»*«»*-eaAt-*o 
[0155] t<T\ fimuui. v-xm«, Ku-r> 

[0 15 6] Stc, HI 3 
•To 

[0157] il 2W> IS 1 3CO (a) &C^*TiOK V 
-h«B^*;l/#ia««IIt±«fcLDD«i*2 4 5, 

2 4 6«$ns 0 

[0 15 8] *mcD (b) T?tt, y-h«l4©«Hfc: 

50 ^T'fetK y-h««4<0^ir*;l/»|fiillH«W«il[±» 
£LDD®iS2 4 5, 2 4 6«$n«o 
[0 15 9] £/c, HI 20 ( 1) TfJ^IT&LWK* 

tf^v\ /^-^t^nrc^xh^y-hmso^^ 

(c) 4)&n£LDD»«2 4 5. 2 4 6«^Wo 

[0 1 6 0] mv<, a 1 2<d (3) -e. vx^mi 

*»ffc«^ HI 30 (3-1) {C^-r«iCgEftgP9 6 
tf, H 1 3 CO (c) (OjCf LDDSS2 4 5, 2 4 6^ 

40 &f£znz> 0 

[oi6i] ate, >{tsftfc#y^y:a>±$) 

«WaW7«R*LT*6, vx^tll, u^x 
hi«:MlTfe&^o HI 34) (1-1) * (3- 
1) C<Dm&T*$>2>o 

[0162] mi ooinffioimm) *nm<oBm&t < m 
2<omm\cm^ LDDgjospjsh^y^x^^sisa 
-r 5 t is l r y- h aa*^««ja vx ^> *c 

50 5 0 
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co 1 6 3] m \ 4tc, *mfa<D&m<Qnmh5>is7s 

CO 1 6 4] (1) ^XSC, *Ort»A^6*S?# 

/Vy77-Il ULTS i 02 K*«»-T*o C^J: 
a LTJg/SLfcgffi 1 (3-- V^±®# 1 7 3 7^3 

^x) ±mmc (si H4 ) *jh»*x 

i:UTffll/^c«£EC VDSte^OKiPS 0—1 5 0 nm 

->'j3>*Bto ^LT. XeC 1 X^^Vl/-f7- 

f IT^ TEOS [Tetraethylorthos 
i 1 icate: (Cz Hs 0)4 Si) «rJg«#X4: 

Ltffl^fr^xvc v omr*?— m&jhh3 s 

i 02 £ 1 0 Onm^T^IlCltltSo ^<Df£, 
MAtfMoW^ft (Wilg: 1 5a t. %) Sffl^TiK 
«y-hfl4*4 0 0 nmOfOTWSo 

fr*>t\ An^ttJEte 7 0 k V . & K-X»i 2 X 1 0 1 3 

cm 2 t{&mmx\ 4*vY-\sy7'tz>o cnfc± 

^(Lighrly Doped Drain) i:^ 
CO 16 5] (3) tfljxjf, 4 5 0t<Dii*tMo 

HWOTiW*. tLT, 4*H©»«t?«0. 4/x 
m<0lMfcJi4 1 l**«**fco Sfc. Sl^LTSo 
/cMoW^4M2 0 0 nmt'feo/cc 
CO 16 6] (4) ^JBffifkH4 1 1 ^SofcMoW 

4 £rvx^ i: It* U > U n VlcSfi^gtSfTfr 
?\ AdS«JE7 0 k V, Xfitt ixi0 ,5 c 

m 2 . (omm&r^m^^xy <<> (ph 3 ) to^7 



(16) 0 0 1 - 1 6 8 3 4 6 

If— ga#t-^R T A (Rapid Th 
ermal Anneal) K<fc£JgffiWft*n}»*fT-5 

CO l 6 7] IWt:iH±^-fr*;l/^iRirt«fc:fe»rt 

[0168] (5) 9t<D&nffi<D&mtmv<, TE 

OS (Tetraethylorthos il icat 
e : (C2 Hs 0) 4 S i ) ^i^Xtltffl^/cy 
70 7X7CVDSTS i 02 *»H»»K7 fcLT^ffilC 
tfMSU *fc=iy**h U V-XSi 

atf Ku-r^a^LTm^T^^-^A (ads 

8MK7 OSMt^o p o 1 y-S i T F 

co 1 6 9] &*5. *$moMtReit* mmatf&mit 

*:7^y MHttfe L D D*«<0-»4: LT&? 0 
CO 1 7 0] B 1 5tc, ^LfcT F TCO K >WH 

HlCfc^T. LDDg^tfO. 1/xm , 0. 2 

/xm O&AD^JO , 0. 3|im (S^3») StfO. 4 

TOFFtifi3!)W!)> aSfftTFTSfttSSlT^S 
30 CkA^So 

co 1 7 1 ] (sn commcomm) ^mm^mmi±. 

CO 1 7 2] 01 *$m<DB&0mmb?>i'X 

CO 17 3] (1) ^6 (4) *ro»a©rtStt a 
/cA6, fecDmrnvmrntftz (4) to^rfe^rtt 

40 i^LTV^^o 

CO 17 4] (4-2) ft© (4) 7y»*ffl 

^t, y-h«a4jaHSPOMowo»{fcW*^-r 

CO 1 7 5] (5) ^O»CDfflSfc5feO^7<0||j6BC) 

[0 1 7 6] B 1 7\C 9c<Dnffi<D&MtmV<&f£L 
fc T F TO K W>fSi^y- hM>Efe#140PSS 
0. 1 jim, 0. 2/im, 0. 3/imM0. 4/x mi: 
LDDft^mCTjrto »ftfliOjP**CJ:oT0F FUSS 
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So 

[oi7 7] *mm<Dmm<Dm&mt lt, jtr 

[0 17 8] (mi 2 cDHfigcomSO 

Kfb L fey- h ftl«l7ct & <o Wife© 2 r><o$M<o& 
[0179]I18^ ^cjtflt^JBBOWMh^^^ 

[0180] (1)^6(4) 9c<D2^><omM<omm 
fcBuaraiwftsnSo cotc^ m\ 4<d u) <o« 

[0 18 1] (4-3) ftO (4) £>#U1<D»* H2 
DD«««W*Stl« 0 

[0182] (5) 9c(D2-ocomm<Dmmtmismm 

[0 1 8 3] 01 9tC. ^ELfc*HfiSOJBffi«0TFT 

m, 0. 2|im> 0. 3/xmStf0. 4 /i mfttc^fo 
■fl«0»*fc:J:oTOFF«aWT*«0, I^TF 

*Hfi&<DJg®T* ttMo w»tw*a7E-r S C t fc £ o 

[0184] (S13 ©HfiBOJgffi) #§fe6fe<DJ£ji&, 

[0 18 5] i2oc *mm<Dmm<Dmmh^>*sx 
[oi8 6] (i) <g^y-hSffi4*^*r« 0 

[0187] ( 2 ) {K<oy- h Sffico jrUBWtcSf bis 

4 1 i *»*r*o 

[oi88] c 4 ) y-h racw wtf messrt 

[0 18 9] (4-2) #^T% »{fcB!Srl»55'rS 0 

[oi9o] j^Ts ftto*siiojBjii:n«-p*s« 
[0191] (SH (ommco^m) *$m<wmiz. 

[0192]H21»C, *^fifi©JBffi<OSKh^V^X 
[0 19 3] (1) <E<oy-hffiffi4*J&J«-rSo 

[0194] (2) &<DV-hmmoftmmcmm 
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52 

4 1 1 &Bf£?2>o 

[0195] (4-3) y-h mMicm<mtfffifc& 

[0 19 6] ?TC<Dins ^«%«Sfx^;l/^-)3:rc 

JO Mtfe^o *<Z>*SS. LDD»Wtl^ 0 CCO 
(4-3) coTSPtc^-To 
[0 19 7] (4-4) WiiST^«»*ffi 

[0198] wt, i&<om&(D&mtmmr*$>&o £ 

[0 19 9] (Si SOSflTOJBflD JMOJHBfc* 

»©iHMo»»2:Hii;<«a*wffl'r«o fib. ±^ 

[0 2 0 0] 02 21c, *HSS©«lg^»JSh^>^X 

[0201] (i) «fl!)y-h«*4««*-r*o 
[0202] (2) fa<D'f~hmM<Dftmmcm<tm 
4 1 i ^jgfig-rso 

[0 2 0 3] ( 4 - 5 ) y- h«SUilkfbH«W%B 

^^rftA^&o 
[0 2 0 4] $TCOf^ ^UftttKx*;!/^— ftfe 

£ Q il©*F*, (4-5) CDTgl5tC^-r o 

[0 2 0 5] (4-4) #^T% j&Bfc«;i;Twaia 

[0206] i^t, m>m»<DBmtmmvs>&o * 

[0 2 0 7] (S16 4)#e8S<OJgJB) #Hfi&07glB«i\ 

40 [0208]B23£. &mM<D&M<0^ y- h«@T 

[0 2 0 9] #BUc*5^T. ^MtfOSfi^: 
^"To 4fcj\ y— xfiijcoy— bMM%i(OGtW?$>%>o 2 

momm&ffit&T'&Zo 245^ v-xmoi&mmm 
mT*$>%o 245' izv-xmcom&wc&z^fc&mc 
&%&i£t£nrc<mmmm'v&2>o 240^ y-x« 

50 [0 2 1 0] cnSKJ:!)* SIh7>^^WW 
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[0211] a&mm&vm \ (omm^mm) *nm<o 
&mi±. iu±<D&nm<oi&m<Dmigth 5 e 

[0 2 1 2] 13 2 4(C, ELf^Z^W^SWftft 
$£^-f 0 *BHc»^T. 1 1 1 (^7Xl^^o 

1 1 2t\ mmh?y>?x$T*&z>o i i3ii, mmm 
TfcSo i us, BEJSsffit?*So i 1 5(4, mmv 

$>§o 117^ *«EL»-e*£o 1 1 8(4. HST 
fe^o 1 2 0(4, 3a«ttTft«o 1 2 Hi. #57-7^ 
/l/*-T*£& 0 l 2 2(4. S^J»t$2o i 2 3 
(4, awtETfcSo ffiU COBl*liH»a«4© 

[0 2 1 41 82 5^ E L7*-fX:/U>f©ttSW£«l 
Jfi^i - * ^HJc&^T, 2 1 i (4#^xBt£T$>& 0 

2 1 2tf, IIh7^X^tfeSo 2 1 7(4, flgJUB 
-efeSc 2 2 3(4, 2tW«T**3o ^Offi, ^77-7Y 
/I/£-2 2 1, 777^hU^X2 2 3, to^frSte 

l, ciojmvcijHnttfRfto^ ^oittW(4*BS*r 
[0215] *aw**o«o^©nai©»«fc: 

I^TIWLTSfttf, *«Wtt«feCh6»*:IBfi« 

[0 2 1 6] 1) &mffi(DBMVte, ¥m&<DBtitt 
fti:Lt^7XvcVDS4fflv« cnti^Xv 
C V D «tt<DWffi CVDSW7^ ffiSTfJBfiW S <£ 

[0 2 17] 2) HlX, ^mfottmtLTtfVzsV 

x^i* (G e) ^>U3> • (S i G 

e) ^>|J3V • • Ki^fflV>Tl^ 0 

[0 2 18] 3) rai;<, ^>';3^«f: 

ztssutzx e c j tf 

— *ffll^fcft^ »ArF, K r F^<Ox4^>^b-+f 

[0 2 19] 4) ni;<, ISIMfcWRfcfc^T, 7j<f5t 
y^X^(c0SLfc^7l<^T~~;l/^T^Cfc(c t fcO, # 
»J S/ »; n >JH(Ottff ^llrt O b ? y 7*M&*«<R L Tig 

[0 2 2 0] 5) ni;< lt mmmmmthxTEos 



(18) ftM2 0 0 1 - 1 6 8 3 4 6 

fflc077a, #JA(£ A P-CVD (Atmospher i 
cPressure CVD) Sa^S i 02 ^>LT 
0 (Low Temperature Oxide), 
ECR-C VD(C££S i O2 ?^Ul^ Q left, *f 

[0 2 2 1] 6) P3C<, V-XIlMKWyt 
ffi^8i:lTAlW« (A 
/0 I) , (Ta) , ^'J7f> (Mo) , ^pA 

(c r) , m> (t i) *05fejB$fc« j eneo'&& 

U n^Cttfc G e fcO^^ I T 0«<03DB3WI« 

[0 2 2 2] 7) (Wf U < . ^ffiMtLT. U>T?ft 

y^7/^^^AH^IWi:ffl^5 C h(c£ 9 P 

J&LT, CMOS(Hl^SS±(CO< D&£?£5(CLT 
20 l/>3 0 

[0 2 2 3] 

(£, ^««oaxfc:y-h««*wffl-rs^ coy- 

10 2 2 41 zoxt^mtmt irx-yfy^ 
50 T^-bss^^-rs^^^- FUS?XhWg#C, 

T0 2 2 5] *& % fkfMSi:Lry-M»Mo 
[0 2 2 6] *ft*JWW, «/J^ftfii«a^«««« 

[n 3 ] #skh<z>ss 1 co^ffi^jg^os^ h ^ yvx 
[^ 4 ] itfrnom 2 <DmM(o&m<Dmm b 5 
50 [05] 2 ontto^n^aH h ^ > 
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[16] *mn<Dm3<Dnm<DBM<Dmmh^y>>x i i 

[0 7] ^mm^^cDmm^mm^mmh^y^x 20 

im 8 ] s <Dmm<Dmm<Dmm b^y^x 245,246 

[09] *nm<oms<DnM<n&M<DMmb'7>isx 240 

^(Dm^ys^^rnvh^o 2 5 

[010] 7 C0HfiS(7)^c0r¥^ h 5 > V 10 26 

[011] ^m(omscomm(Dmm<Dmmb^y^ 4 

X*^§^7a&£^r0T*&&o 4 0 

[012] *&m<Dm 9 <o jsssa^jgos m b^yy 41 

[013] *5zm(om9 0)mM<Dftm<Dm&m<Dmm 4 1 1 

b^y^^^om^m^-rmx^^o 4 5 

[0i 4 ] -^mmm 1 0 ^^ssomios^ h ^ > lsp 

v ? X^cDSijg^?i^*r0T^^c 4 6 

[015] ±mmm(Dmmommb : yy^^^o)viy 20 

[016] 1 1 (DmmcoBMvmm b 5 > 5 

>>x * ^s^s^^f 0 7? & £ 0 6 

[0i 7] ±mmm<D&m<Dmmb7yi?x$<Db*i> 1 

^ynm<Dy-bmj±fcfr&*^LrcmT&%o 8 

[018] *$%w<Dm 1 2 ontto^isofinH b 5 > so 

^x^osi)§^?i^'r0-e$)^o 8 1 

[019] #rw<dj& 1 2 <Dmm<omm<Dwm b^y s 1 0 

^x^co vu-fynmw- bmBtm^TBLtcmx s 2 

30 8 2 0 

[020] 1 3 <Dmmo)mm<Dwm b^y «) 

^X^cDSj§^ffi^^0T^^ o 8 3 

[021] *5zm<Dm 1 4 <ohsso)jbjib(7)w« h 5 y 84 

> ? X^^}i77}*^-r0T^^ o 8 4 4 

[022] i?mmv>m 1 5 ^jBoj&jg©!^ h 5 > 85 

v ? X^cOSii7?ffi^-r0T^^ o 8 8 

[0 2 3] *«W<0«^a^«<DJg«O»Mh7V^ 9 

x^coga^-r0^^ o 90 

[024] *&w<DmM<oBm<Dmmb?yvxz* 9 5 

[02 5] *^o^Sg(DJB«i^ti^ h7yyx^^ 96i 
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^XSffi 

^777~1 (S i02 ) 

# D > U n yjl 
MitLtcXVzsV^ym 
ffifflfi*tt»«« (LDD) 

V-XSSig 

y-F®s, i&vy-bnm 
vrv-bnm 

ioy-h x.yry?Ltc?- 
mitm 

y-h«»B&jwB 
v-xii 

:7*hl^Xh (*#S!) 
7*hb>?Xb 0^-yitW 

7tM/^Xh (TJB) 
7th^Xh (±JB) 
M©7* h L^X h (±») 

r§msi7^ hlxi^xh 
7* h^-x^ 

LDD®i§EMMIVX^ 
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(26) ftffi 2001-1 68346 

(5i) int. ci. 7 mam f i t-w-k 

G 0 9 F 9/30 3 3 8 H 0 1 L 21/30 5 1 4 C 

HO 1 L 21/027 5 7 6 

21/3065 21/302 J 

29/78 6 1 7 A 
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